O6-(4-bromothenyl)guanine (PaTrin-2), a novel inhibitor of O6-alkylguanine DNA alkyl-transferase, increases the inhibitory activity of temozolomide against human acute leukaemia cells in vitro.
Anti-tumour activity of triazene compounds of clinical interest [i.e. dacarbazine and temozolomide (TMZ)] relies mainly on the generation of methyl adducts to purine bases of DNA. Two DNA repair enzyme systems, i.e. the O6-guanine-alkyl-transferase (MGMT) and mismatch repair (MMR), play a predominant role in conditioning the cytotoxic effects of triazenes. In particular, high levels of MGMT associated with target cells are responsible of resistance to triazenes. On the contrary, the presence of MMR is required for the cytotoxic effects of these compounds. Previous studies performed by our group and a more recent clinical investigation reported by Karen Seiter, pointed out that triazene compounds could play an important role in the treatment of refractory acute leukaemia. Leukaemia blasts, especially of lymphoblastic leukaemia, show frequently high levels of MGMT activity. Therefore, it reasonable to hypothesize that combined treatment of leukaemia patients with triazene compounds along with MGMT inhibitors could lead to a better control of the disease. PaTrin-2 (O6-(4-bromothenyl)guanine, PAT) is a potent and scarcely toxic MGMT inhibitor recently introduced in clinical trials. This drug is used in combination with triazene compounds in order to augment their anti-tumour efficacy against neoplastic cells endowed with high MGMT activity. The present report describes, for the first time, pre-clinical in vitro studies on the cytotoxic activity of combined treatment with PAT+TMZ against long-term cultured leukaemia cells and primary leukaemia blasts obtained from patients with acute lymphoblastic leukaemia or acute myeloblastic leukaemia. The results point out that, both in long-term cultured leukaemia cell lines and in primary blast samples, PAT could improve dramatically the sensitivity of malignant cells to the cytotoxic effects of TMZ. This sensitizing effect is detectable when leukaemia cells show resistance mechanisms based on a MGMT-proficient phenotype. On the contrary, when resistance to TMZ is dependent on MMR deficiency, no influence of PAT can be detected in various experimental conditions. In conclusion, these results appear to provide disease-oriented rational basis to design novel clinical protocols for the treatment of acute leukaemia with combined administration of PAT and triazene compounds.